US008266349B2

a2 United States Patent 10) Patent No.: US 8,266,349 B2
Eaton et al. (45) Date of Patent: Sep. 11, 2012
(54) SYSTEMS AND METHODS FOR SELECTING 20035/69037655;?? :1 : i; éggg Euihs R 34700/223
ole etal. ...
PARAMETERS USED IN A PORTABLE 2003/0200371 Al* 10/2003 Abujbara .... ... 710/305
PATIENT MONITOR 2004/0147818 Al*  7/2004 Levyetal. .. .. 600/300
2005/0033124 Al*  2/2005 .. 600/300
(75) Inventors: Scott Eaton, Briarcliff Manor, NY (US); 2006/0094936 Al*  5/2006 600/300
i 2007/0271115 Al* 11/2007 ... 705/2
Jack Balji, Mahwah, NJ (US) 2007/0281661 Al* 122007 Del Signore ... 55/404.2
. . 2008/0046735 Al* 2/2008 Nedeltchev et al. .. T13/173
(73)  Assignee: Mindray DS USA, Inc., Mahwah, NJ 2008/0183910 AL*  7/2008 Natolietal. ........cc...... 710/15
(as) 2009/0213756 Al* 82009 Reddyetal. ............... 370/254
(*) Notice: Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS
patent is extended or adjusted under 35 WO 2005001739 A2 12005
(21) Appl. No.: 12/545,393 “Transient.” Definition and More from the Free Merriam-Webster
Dictionary. (2011). Accessed Nov. 10, 2011 from http://www.mer-
(22) Filed: Aug. 21,2009 riam-webster.com/dictionary/transient?show=1&t=1320967855.*
“Seamless Patient Transport,” Innovations-report Nov. 20, 2008, pp.
: st 1-2, Online, http://www.innovationsreport.com/html/reports/medi-
(65) Prior Publication Data cal_technology/seamless_ patient_ transport_ 122752 html;  Jun.
US 2011/0047298 A1l Feb. 24, 2011 24, 2009.
(51) Int.Cl * cited by examiner
gzgi igo/g 2 888288 Primary Examiner — Chun-Kuan Lee
GO6F 13/00 (2006.01) Assistant Examiner — Henry Yu
HO4L 1228 (2006.01) (74) Attorney, Agent, ov Firm — Kory D. Christensen; Stoel
AG61B 5/00 (2006.01) Rives LLP
(52) US.CL ... 710/62; 710/8; 710/14; 710/303;
710/304; 370/254; 600/300; 600/301 7 ABSTRACT
(58) Field of Classification Search ..................... 600/1 A patient monitoring system includes a patient monitor and a
See application file for complete search history. plurality of docking stations. Each docking station is associ-
ated with a set of patient monitor configurations. Interfacing
(56) References Cited the patient monitor with a particular docking station allows a
user to select one or more of the set of patient monitor con-
U.S. PATENT DOCUMENTS figurations associated with the particular docking station for
5375604 A * 12/1994 Kellyetal. .. 600/484  Use in the patient monitor.
5,463,742 A * 10/1995 Kobayashi ... .. 710/303
5,640,953 A * 6/1997 Bishop et al. 600/300 28 Claims, 6 Drawing Sheets

Different ward

No " default sstiings
?

Transient

Transient i
location
?

332
328

Load all
default
setfings

Optional
default settings
?

—318

Prompt user

toload default
settings

No Cument ™\ ygg
seftings
2

Receive
user
selections

Load selected
default settings

|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
1
1
1
1
1
1
1 Non-transient
1
1
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!

314

Maintain
current
seftings



U.S. Patent Sep. 11, 2012 Sheet 1 of 6 US 8,266,349 B2
122
Patient Monitor
10077\ 1o 140~ 150
149 [ Processor [ Pat:_e_n_t Data _
e mm e - N Acquisition Unit
7 ~
236 7\ Docking Station Y Display /1 52
-7 ]
| Memory 144 arameter
1321~ e s | Memory Module
[ "} Power Interface } " — 154
134 I | l Communication l Ueer
\‘\\"] Network Interface I " 125/ Interface
\ / Power
\ / 148
\
- /
- - - / —— =
77112 ’ o N
7 127 Docking Station .7 / \\
oc i i '
/// \ - - | Docking Station \\
ation i
/ |
I Network ) 11
: | ; RN |
IR R VS NG ; 130 {
\ Docking Station \ : Docking Station |
\ \ ] |
\ ! |
\ \ | |
\ 116 ' ! !
/ | !
\\ N Docking Station | 7 156 129 !
)
\\ // : / I
\ -7 . . | !
\\ - Patient Monitor ‘\ Monitoring /l
e Station
\\\/// Server \ \\\ //
/
138 124 RS
l—— -~
128



U.S. Patent

Sep. 11, 2012 Sheet 2 of 6 US 8,266,349 B2

. __— 210
Detect coupling to docking station

\ 4 f212

Determine a unique ID associated with the
docking station

214
4 /~J
Communicate docking station’s
unique ID to server
¥ 216

Receive ward-specific default
settings from server based on the
unique ID

FIG. 2



U.S. Patent Sep. 11, 2012 Sheet 3 of 6 US 8,266,349 B2

Detect coupling to docking station

312

Predetermined

condition satisfied
?

No

314
\ Y

Maintain

current

settings L 316

Prompt user to load
default settings
A4
Receive 318
user —
selections

!

Load seleqted -~ 320
default settings

FIG. 3A



U.S. Patent Sep. 11, 2012 Sheet 4 of 6 US 8,266,349 B2

310

Detect coupling to docking station

324

Different ward

default settings
?

No

326

Transient

location
?

Transient

Non-transient

Prompt user
to load default
settings

v

Receve — 218

332
328 /

Optional Load all

default settings default

? : settings
[
[
[
[

330 318

[
[
[
[

Current

unprotected settings
?

Yes

user
B | selections
314 Y V. . Y Y 320
BN Malntaltn Load selected
curren default settings
settings

FIG. 3B



U.S. Patent Sep. 11, 2012 Sheet 5 of 6

400
Store settings to
docking station
FIG. 4
500
—

Save settings as ward defaults?

Yes { No )

510

FIG. 5

US 8,266,349 B2

512

700
N

600 —\

Select Ward Default Settings to Upload

ward settings.

Current settings differ from default N4

Waveform Colors

610 | Load default ward settings?

612

Screen Layouts

Alarm Limits

613 Select which
settings to load

Alarm Priorities

FIG. 6

CHS TS

Alarm Actions

FIG. 7



U.S. Patent Sep. 11, 2012 Sheet 6 of 6 US 8,266,349 B2

FIG. 8



US 8,266,349 B2

1
SYSTEMS AND METHODS FOR SELECTING
PARAMETERS USED IN A PORTABLE
PATIENT MONITOR

TECHNICAL FIELD

The present disclosure relates to patient monitor systems.

SUMMARY

A system according to one embodiment includes a patient
monitor and a plurality of docking stations. Each docking
station is associated with a set of patient monitor configura-
tions. Interfacing the patient monitor with a particular dock-
ing station allows a user to select one or more of the set of
patient monitor configurations associated with the particular
docking station for use in the patient monitor.

Additional aspects and advantages will be apparent from
the following detailed description of preferred embodiments,
which proceeds with reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a patient monitoring system
according to one embodiment.

FIG. 2 is a flowchart of a process for updating the configu-
ration settings of a patient monitor from a network server
according to one embodiment.

FIG. 3A is a flowchart of a method for use in a portable
patient monitoring system according to one embodiment.

FIG. 3B is a flowchart of a method for use in a portable
patient monitoring system according to other embodiments.

FIG. 4 graphically represents a button for storing a current
set of configuration settings to a docking station according to
one embodiment.

FIG. 5 graphically illustrates a graphical user interface for
saving a current set of configuration settings as a default for a
current patient monitoring location according to one embodi-
ment.

FIG. 6 graphically illustrates a graphical user interface for
prompting a user to load default configuration settings
according to one embodiment.

FIG. 7 graphically illustrates a graphical user interface for
allowing a user to select among a plurality of default settings
to load into a patient monitor according to one embodiment.

FIG. 8 is a perspective view of a patient monitor system
according to one embodiment.

DETAILED DESCRIPTION

Patient monitors are used to acquire, analyze, and display
data from sensors attached to a patient. The data may include,
for example, pulse, temperature, respiration, blood pressure,
blood oxygen, electrocardiogram, and other patient param-
eters. It is often desirable to continuously monitor patient
parameters when transporting patients, including while trans-
porting patients between hospital wards. Transporting
patients between hospital wards, however, may require nurses
or other hospital staff to spend time and effort reattaching the
patient from a portable monitoring system to a fixed moni-
toring system and/or reconfiguring a patient monitor with
configuration settings used by the different wards. The patient
monitor configuration settings may be defined by administra-
tors of each ward and may be based on hospital-specific
practices and/or general (e.g., statewide or nationwide) stan-
dard practices. For example, an emergency room may be
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required to monitor a different set of patient parameters or use
different display settings (e.g., brightness or colors) than that
of a catheterization lab or an intensive care unit.

Thus, when a portable patient monitor is introduced into a
patient ward, the patient monitor generally needs to be con-
figured for that particular ward’s custom settings. This may
be accomplished, for example, by accessing the patient moni-
tor’s menu system and configuring the patient monitor. Alter-
natively, the patient monitor may be configured by download-
ing a configuration from an external storage device or from a
network. The configuration process can be time consuming. If
it is required to manually load the configuration data from a
storage device or a network, the user may forget to load the
configuration data and the patient monitor will not be set to
the ward’s custom configuration. If the user is required to
enter the configuration data manually into the patient moni-
tor, the configuration process may also be error prone.

Thus, in one embodiment, a ward’s custom configuration is
associated with a docking station. For example, in one
embodiment, the ward’s custom configuration settings may
be stored in a memory device in the docking station. Upon
connection to the docking station, the patient monitor may
load some or all of the ward’s custom configuration settings
from the memory device. In another embodiment, the dock-
ing station may be associated with a unique identifier. Upon
connection to the docking station, the monitor may establish
a connection with a network and download some or all of the
ward’s custom configuration settings from a server based on
the unique identifier.

Because a user (e.g., a nurse) may spend a substantial
amount of time configuring a patient monitor with custom
settings for a particular patient, it may be undesirable for
some or all of the settings to be automatically updated to the
default configuration settings of a new ward. For example,
when a patient is transported from an operating recovery
room to an intensive care unit, the user may want to keep at
least some of the settings configured in the operating recovery
room based on the particular patient’s condition. Thus, when-
ever a user connects a patient monitor to a docking station in
a new ward according to certain embodiments, the patient
monitor prompts the user to change the monitor’s settings to
the new ward’s default settings. If the user indicates that an
update to the new ward’s default settings is desired, the moni-
tor automatically loads the new ward’s default settings (e.g.,
from either the docking station or a network server) and
configures itself according to the loaded settings. In certain
such embodiments, the user may select only a portion of the
new ward’s default settings, while maintaining other current
settings. Because the update to the new ward’s default set-
tings is not automatic, a user may selectively maintain all or
part of a custom configuration previously established for a
particular patient.

In addition, or in other embodiments, certain docking sta-
tions are associated with transient locations, such as a radi-
ology department, where a patient may be expected to remain
for a relatively short period of time before returning to his or
her room or before being transported to another area of the
hospital. In such embodiments, the patient monitor is config-
ured to determine whether or not a currently connected dock-
ing station is a transient docking station. Ifthe patient monitor
determines that the currently connected docking station is a
non-transient docking station associated with default con-
figuration settings, then the patient monitor prompts the user
to update the monitor’s settings with the default settings
associated with the ward of the currently connected docking
station. If, however, the patient monitor determines that the
currently connected docking station is a transient docking
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station, the monitor does not prompt the user to update the
patient monitor’s settings with those associated with the cur-
rently connected docking station, if any. In some embodi-
ments, transient docking stations are not associated with a set
of default monitor settings.

The patient monitor configuration settings may include, for
example, selection of displayed waveforms, waveform dis-
play priority, display layout including definitions of hot keys
or user configuration buttons, waveform colors, speaker vol-
ume, brightness, alarm priorities, alarm limits, and/or alarm
responses. The alarm responses may include, for example,
defining which alarms require paging a doctor, which alarms
require event logging, and/or which alarms require informa-
tion to be printed or transmitted to a remote monitoring sta-
tion.

The embodiments of the disclosure will be best understood
by reference to the drawings, wherein like elements are des-
ignated by like numerals throughout. In the following
description, numerous specific details are provided for a thor-
ough understanding of the embodiments described herein.
However, those of skill in the art will recognize that one or
more of the specific details may be omitted, or other methods,
components, or materials may be used. In some cases, opera-
tions are not shown or described in detail.

Furthermore, the described features, operations, or charac-
teristics may be combined in any suitable manner in one or
more embodiments. It will also be readily understood that the
order of the steps or actions of the methods described in
connection with the embodiments disclosed may be changed
as would be apparent to those skilled in the art. Thus, any
order in the drawings or detailed description is for illustrative
purposes only and is not meant to imply a required order,
unless specified to require an order.

Embodiments may include various steps, which may be
embodied in machine-executable instructions to be executed
by a general-purpose or special-purpose computer (or other
electronic device). Alternatively, the steps may be performed
by hardware components that include specific logic for per-
forming the steps or by a combination of hardware, software,
and/or firmware.

Embodiments may also be provided as a computer pro-
gram product including a machine-readable medium having
stored thereon instructions that may be used to program a
computer (or other electronic device) to perform the pro-
cesses described herein. The machine-readable medium may
include, but is not limited to, hard drives, floppy diskettes,
optical disks, CD-ROMs, DVD-ROMs, ROMs, RAMs,
EPROMs, EEPROMs, magnetic or optical cards, solid-state
memory devices, or other types of media/computer-readable
medium suitable for storing electronic instructions.

FIG. 1 is a block diagram of a patient monitoring system
100 according to one embodiment. The patient monitoring
system 100 includes a plurality of docking stations 110, 112,
114, 116, 118, 120, and one or more patient monitors 122,
124. In the example embodiment shown in FIG. 1, the dock-
ing stations 110, 112, 114 are associated with a first patient
monitoring location 126, and the docking stations 118, 120
are associated with a second patient monitoring location 128.
The first and second patient monitoring locations 126, 128
may be different hospital wards. For example, the first or
second patient monitoring locations 126, 128 may corre-
spond to surgery, day surgery, urology, respiratory, transplant,
dialysis, renal, oncology, radiology, catheterization, or any
other ward, unit, or department of the hospital. A first moni-
toring station 127 may be used to remotely monitor patients in
the first patient monitoring location 126 and a second moni-
toring station 129 may be used to remotely monitor patients in
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the second patient monitoring location 128. The first patient
monitoring location 126 is associated with a first set of default
configuration settings and the second patient monitoring
location 128 is associated with a second set of default con-
figuration settings. In this example embodiment, the first set
of default configuration settings is different than the second
set of default configuration settings.

The patient monitors 122, 124 are mobile to allow patients
to be continuously monitored during transportation between
the first and second patient monitoring locations 126, 128
without being disconnected from the respective patient moni-
tor 122, 124. Accordingly, the patient monitors 122, 124 are
each configured to be selectively coupled with and selectively
decoupled from any of the respective docking stations 110,
112, 114, 116, 118, 120.

For illustrative purposes, the patient monitor 122 is shown
as being coupled to the docking station 110. In certain
embodiments, the docking stations 110, 112, 114, 116, 118,
120 provide the respective patient monitors 122, 124 with
power and/or a connection to a network 130, such a hospital’s
local area network (LAN) and/or the Internet. Accordingly,
the docking station 110 is illustrated as including a power
interface 132 and a network interface 134. The power inter-
face 132 may be configured to convert an alternating current
(AC) power signal to a direct current (DC) power signal
and/or provide power signal conditioning for the coupled
patient monitor 122. The network interface 134 may include,
for example, an Ethernet communication controller to allow
the coupled patient monitor 122 to communicate through the
network 130 through the docking station 110. The network
interface 134 maybe associated with a media access control
(MAC) address.

In certain embodiments, the docking station 110 may also
include a memory device 136. The memory device 136 may
include non-volatile random access memory (RAM) that pro-
vides addressable storage and may be used in certain embodi-
ments to store the default configuration settings associated
with the first patient monitor location 126. In addition, or in
other embodiments, the memory device 136 stores a unique
identifier associated with the first patient monitoring location
126. The patient monitor 122 reads the unique identifier from
the memory device 136. In one embodiment, the patient
monitor 122 includes a radio frequency identification (RFID)
(not shown) for reading the unique identifier from the docking
station 110. In other embodiments, the patient monitor 122
directly accesses an addressable memory location in the
memory device 136 of the docking station 110 to access the
unique identifier. The patient monitor 122 then transmits the
unique identifier to a server 138 through the network interface
134. In response, the server 138 transmits the default configu-
ration settings corresponding to the first patient monitoring
location 126 to the patient monitor 122 through the network
interface 134. In certain such embodiments, the server also
stores the default configuration settings in the memory device
136 as a backup in case communication through the network
is lost or is temporarily unavailable. Although the memory
device 136 is illustrated in FIG. 1 as a separate unit, an artisan
will recognize from the disclosure herein that the network
interface may include memory for storing a unique identifier
such as a MAC address.

The patient monitor 122, according to the example
embodiment illustrated in F1G. 1, includes a processor 140, a
display device 142, a memory device 144, a communication
device 146, a power module 148, a patient data acquisition
unit 150, a parameter module 152, and a user interface 154.
The processor 140 is configured to process patient data sig-
nals received through the patient data acquisition unit 150 and
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to display the patient data signals (e.g., as waveforms and/or
numerical readouts) on the display device 142. Although not
shown, the patient data acquisition unit 150 receives the
patient data signals from one or more sensors attached to a
patient. The patient data acquisition unit 150 may be config-
ured to process the acquired patient data signals in coopera-
tion with the processor 140.

The patient monitor 122 may store the patient data signals
in the memory device 144 along with other data. For example,
the patient monitor 122 may store a current set of configura-
tion settings in the memory device 144. In one embodiment,
the patient monitor 122 replaces the current set of configura-
tion settings in the memory device 144 with the default con-
figuration settings corresponding to the first patient monitor-
ing location 126 received from the memory device 136 of the
docking station 110 or from the server 138. In another
embodiment, the patient monitor 122 maintains the current
set of configuration settings as it stores the default configu-
ration settings for the first patient monitoring location 126 in
a different memory location in the memory device 144. Thus,
the user can select which set of stored configuration settings
to use. In one embodiment, the set of configuration settings
maintained in the memory device 144 includes default set-
tings used by the patient monitor 122.

The communication device 146 is configured to commu-
nicate with the network 130 through the network interface
134 of the docking station 110. In certain embodiments, the
communication device 146 is also configured to wirelessly
communicate with the network 130 when the patient monitor
122 is not coupled to any of the docking stations 110, 112,
114,116, 118, 120. For example, as illustrated in the example
embodiment of FIG. 1, the patient monitor 124 automatically
establishes a communication link 156 with the network 130 as
auser transports the patient monitor 124 from the first patient
monitoring location 126 to the second patient monitoring
location 128.

The power module 148 receives a power signal from the
power interface 132 of the docking station 110. The power
module 148 provides any necessary power conversions and
distributes power throughout the patient monitor 122. The
power module 148 may include a battery that is charged
through the power interface 132 while the patient monitor 122
is coupled to the docking station 110.

The parameter module 152 cooperates with the processor
140 to detect a coupling of the patient monitor 122 to the
docking station 110. In response to a predetermined condi-
tion, the parameter module 152 prompts the user (e.g.,
through the user interface 154) to select one or more of the
default configuration settings associated with the first patient
monitoring location 126. In response to user selections
through the user interface 154, the parameter module 152
loads the selected default configuration settings into the
memory device 144 and configures the patient monitor 122
accordingly.

The predetermined condition may include a determination
by the parameter module 152 and/or processor 140 that the
first patient monitor location 126 is a non-transient hospital
ward. For example, the first patient monitor location 126 may
be an intensive care unit where the patient is expected to
remain for a period of hours or days. The parameter module
152 and/or processor 140 may be further configured to detect
that the patient monitor 122 has been coupled to the transient
docking station 116. In response to the determination of the
transient location, the parameter module 152 and/or proces-
sor 140 may maintain a current set of configuration settings in
disregard to one or more default settings, if any, associated
with the transient patient monitor location. When the patient
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monitor 122 is coupled to the transient docking station, the
user is not prompted to change the patient monitor’s current
set of configuration settings. Thus, the user (e.g., anurse)ina
particular ward does not need to worry about the settings
being changed when, for example, the patient is sent for chest
X-rays.

In addition, or in other embodiments, the predetermined
condition may include a determination by the parameter mod-
ule 152 and/or processor 140 that a current set of configura-
tion settings is different than the default configuration settings
associated with the first patient monitor location 126. Thus,
the user is not prompted to change settings when the patient
monitor changes docking stations within the same patient
monitoring location (e.g., the patient is assigned a different
bed within the same ward), or when the patient monitor is
transported between patient monitoring locations that have
the same default configuration settings.

The predetermined condition may also include a determi-
nation by the parameter module 152 and/or processor 140 that
one or more of the default configuration settings associated
with the first patient monitoring location 126 are optional
settings. Thus, the user is not prompted and the default con-
figuration settings are automatically loaded when all of the
default configurations settings are required (e.g., by an
administrator over the first patient monitoring location 126).

Further, the predetermined condition may include a deter-
mination by the parameter module 152 and/or processor 140
that the current settings include an unprotected setting that
conflicts with one or more default configuration settings. For
example, a current set of configuration settings may be pro-
tected such that a sufficient authorization level is required
(e.g., by an administrator or supervisor) to change or ignore
the protected settings. Ifa current setting is protected, then the
user is not prompted to change the setting.

An artisan will recognize from the disclosure herein that
the parameter module 152 and/or the patient data acquisition
unit 150 may be combined with the processor 140 into a
single unit. Further, the processor 140, parameter module
152, and/or patient data acquisition unit 150, either combined
or separately, may include a special purpose processor con-
figured to perform the processes described herein. In another
embodiment, the processor 140, parameter module 152, and/
or patient data acquisition unit 150, either combined or sepa-
rately, may include a general purpose processor configured to
execute computer executable instructions (e.g., stored in a
computer-readable medium (such as the memory device 144)
to perform the processes described herein.

FIG. 2 is a flowchart of a process 200 for updating the
configuration settings of a patient monitor from a network
server according to one embodiment. The process 200
includes detecting 210 a coupling of the patient monitor to a
docking station and determining 212 a unique identifier (ID)
associated with the docking station. As discussed above, the
unique ID may be stored in the docking station’s memory
and/or may be a MAC address. The process 200 further
includes communicating 214 the docking station’s unique ID
to the network server and receiving 216 ward-specific default
settings from the server based on the unique ID.

As discussed below with respect to FIGS. 3A and 3B,
certain embodiments of the process 200 shown in FIG. 2 also
include determining whether the settings of a particular dock-
ing station should be updated and/or querying the user to
determine which if any of the ward-specific default settings to
load.

In other embodiments, ward-specific default settings may
be loaded directly from a server without first determining a
unique ID associated with a particular docking station. In
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certain such embodiments, a user may be able to store settings
in, and retrieve settings from, a server regardless of whether
or not the patient monitor is even connected to a docking
station. For example, a user may choose from a menu of
available configurations to load from the server. In addition,
after configuring a patient monitor, the user may have the
ability to save the configuration directly to the server without
a docking station or without associating the configuration
with any particular docking station. For example, the user
(e.g., a doctor or nurse) may have a preferred configuration
that the user does not want to manually create and store on
every monitor that the user uses. Instead, the user may save
the desired configuration to the server and load it (from the
server) onto whichever patient monitor that the user is cur-
rently using. This may also be used for setting up the system
wherein a user sets up a patient monitor, loads the configura-
tion to the server, goes to the next monitor and downloads the
configuration from the server, saves the configuration to the
current monitor or docking station, and continues on to the
next monitor.

FIG. 3A is a flowchart of a method 300 for use in a portable
patient monitoring system according to one embodiment. The
method 300 includes detecting 310 a coupling of a portable
patient monitor to a docking station and querying 312
whether a predetermined condition has been satisfied. If the
predetermined condition has not been satisfied, the method
300 includes maintaining 314 the current settings of the
patient monitor. If, however, the predetermined conditions
have been satisfied, the method 300 includes prompting 316 a
user to load default settings associated with a patient moni-
toring location ofthe docking station. The method 300 further
includes receiving 318 user selections indicating which, if
any, of the default settings to use, and loading 320 the selected
default settings into the patient monitor.

FIG. 3B is a flowchart of a method 322 for use in a portable
patient monitoring system according to other embodiments.
As discussed above with respect to the method 300 of FIG.
3 A, the method 322 shown in FIG. 3B includes detecting 310
a coupling of a portable patient monitor to a docking station.
In the method 322 shown in FIG. 3B, however, illustrates
various options for querying 312 whether a predetermined
condition has been satisfied. One or more of the different
illustrated options 324, 326, 328, 330 may be used in any
combination. For example, the method 322 may include que-
rying 324 whether different ward default settings are required
as compared to a current set of default settings in the patient
monitor. If the ward default settings are not different than the
current set of settings in the patient monitor, then the method
322 includes maintaining 314 the current settings of the
patient monitor.

The method may also include querying 326 whether the
coupled docking station corresponds to a transient location. If
the coupled docking station is a transient location, the method
322 includes maintaining 314 the current settings of the
patient monitoring system. If the coupled docking station is a
non-transient location, the method 322 proceeds toward
prompting 316 the user to load the default settings. The
method 322 may also include querying 328 whether there are
any optional default settings corresponding to the patient
monitoring location. If none of the default settings for the
patient monitoring location is optional, the method 322
includes loading 332 all of the default settings without
prompting the user. The method 322 may also include que-
rying 330 whether any of the current settings are unprotected.
Ifall of the current settings are protected, then the method 322
includes maintaining 314 the current settings of the patient
monitoring system. If, on the other hand, one or more of the

20

25

30

35

40

45

50

55

60

65

8

current settings are unprotected, then the method 322
includes prompting 316 the user to load the default settings.
The method 322 further includes receiving 318 user selec-
tions indicating which, if any, of the default settings to use,
and loading 320 the selected default settings into the patient
monitor.

In one embodiment, a user may store a current set of
configuration settings to a connected docking station or to a
network server by pressing a button on the patient monitor.
For example, FI1G. 4 graphically represents a button 400 for
storing a current set of configuration settings to a docking
station according to one embodiment. An artisan will recog-
nize from the disclosure herein that the configuration settings
may be stored to other locations or devices other than (or in
addition to) the docking station. For example, the configura-
tion settings may be stored in, and retrieved from, a USB
flash, a hard drive, or any other type of memory device.

As another example, FIG. 5 graphically illustrates a
graphical user interface 500 for saving a current set of con-
figuration settings as a default for a current patient monitoring
location according to one embodiment. The graphical user
interface allows a user to select a “yes” control 510 to save the
settings as ward defaults or a “no” control 512 to ignore the
prompt. As discussed above, selecting the “yes” control 510
in the user interface 500 may save the current settings to a
memory device in the connected docking station, to a network
server, or both.

FIG. 6 graphically illustrates a graphical user interface 600
for prompting a user to load default configuration settings
according to one embodiment. The graphical user interface
600 includes a “yes” control 610 that the user may select to
load all of the default configuration settings and a “no” con-
trol 612 that the user may select to load none of the default
configuration settings. The graphical user interface 600 also
includes another control 613 that a user may select to selec-
tively load a subset of the default configuration settings cor-
responding to the patient monitoring location. For example, if
the user selects this control 613, the patient monitor may
present the user with the user interface 700 shown in FIG. 7,
which allows the user to select (e.g., illustrated with check
marks) which settings to load, including waveform colors,
screen layouts, alarm limits, alarm priorities, and alarm
actions. Artisans will recognize from the disclosure herein
that many other default configuration settings may also be
selected.

FIG. 81s aperspective view of a patient monitor system 800
according to one embodiment. The embodiment shown in
FIG. 8 is provided by way of example and an artisan will
understand from the disclosure herein that any portable
patient monitoring system may be used with the embodi-
ments disclosed herein. The system 800 includes a patient
monitor 122, a patient parameter module 152, and a docking
station 110. The patient monitor 122 can be configured to
selectively couple with and decouple from the docking station
110, and the patient parameter module 152 can be configured
to selectively couple with and decouple from the patient
monitor 122. The coupling between the patient monitor 122
and the docking station 110, or between the patient parameter
module 152 and the patient monitor 122, can be mechanical,
electrical, optical, and/or any other suitable variety. For
example, the coupling can be for physical union, power trans-
fer, and/or communication.

The patient monitor 122 may include one or more gripping
regions 810, 812 that are configured to aid in coupling and
decoupling the patient monitor 122 from the docking station
110. For example, a medical practitioner 814 can firmly grasp
with his or her hands 816, 818 the gripping regions 810, 812
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during removal of the patient monitor 122 from the docking
station 110. When the patient monitor 122 is separated from
the docking station 110, the full weight of the patient monitor
122 can be supported by a grip of the medical practitioner 814
on the gripping regions 810, 812. In some embodiments, the
medical practitioner 814 can bear the full weight of the patient
monitor 122 by holding only one of the gripping regions 810,
812.

The patient monitoring system 800 may include one or
more actuators (not shown) which, when actuated, permit
release of the patient monitor 122 from the docking station
110. The actuators can be integrated into the gripping regions
810, 812 or other portions of the patient monitor 122 so as to
permit for convenient and continuous-movement dismount-
ing of the patient monitor 122. For example, in some embodi-
ments, a practitioner 814 can actuate an actuator using a hand
816, 818 while that hand 816, 818 is simultaneously holding
a respective gripping region 810, 812.

In FIG. 8, the patient monitor 122 is illustrated as having
been removed from the docking station 110. A front surface of
the patient monitor 122 can include a display 142 that is
configured to display information in a visually perceivable
format. The screen 142 may be of any suitable variety, includ-
ing those presently known and those yet to be devised. For
example, the screen 142 may include a liquid crystal display
(LCD) panel. In some embodiments, the screen 142 may be
configured to receive information or otherwise interact with a
medical practitioner. For example, the screen 142 may
include a touch screen.

In some embodiments, the screen 142 is configured to
display information in a predetermined orientation that cor-
relates with a docking orientation of the patient monitor 122.
Information can be displayed on the screen 142 in an upright
orientation when the patient monitor 122 is coupled with the
docking station 110. For example, in the configuration
depicted in FIG. 8, text, graphs, or other information can be
displayed via the screen 142 in an orientation that is natural
for reading.

The patient monitor 122 may include one or more ports for
receiving or delivering information, which can include one or
more serial ports, USB ports, Ethernet ports, DVI ports, or
any other suitable variety of ports, interfaces, or connectors.
In some embodiments, information received via one or more
of the ports can be displayed on the screen 142.

At least a portion of the information displayed by the
patient monitor 122 may represent information received from
apatient or that otherwise relates to the patient. For example,
in some embodiments, one or more sensors (not shown) are
connected to the patient to sense a particular parameter, and
information obtained via the one or more sensors is delivered
to the patient parameter module 152. The sensors may deliver
information to the patient parameter module 152 via one or
more cables (not shown) connected to one or more ports.

The patient parameter module 152 may be configured to
process the information it receives from a sensor and deliver
it to the patient monitor 122, which can display the processed
information. In some embodiments, the patient monitor 122
may further process the information prior to displaying it. The
patient monitor 122 may also display information that is
independent of the patient, such as, for example, a coordinate
system or an interactive dialogue box.

The patient monitor 122 may be configured to both
mechanically and electrically couple with the docking station
110. The patient monitor 122 may receive power from the
docking station 110, which itself can receive power from a
power source (not shown) via a power line or cord. The power
source may include, for example, the AC wiring of a hospital.
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The docking station 110 may be mounted in a substantially
fixed position. For example, the docking station 110 may be
fixedly mounted to a wall within a hospital room in a single
position by one or more plates, brackets, screws, bolts, or
other mounting hardware and attachment devices. As another
example, the docking 110 station may be configured to tran-
sition among multiple fixed positions. For example, in the
illustrated embodiment, the docking station 110 is coupled to
a mounting strip 822, which is in turn mounted to a wall (not
shown) of ahospital room. The docking station 110 is capable
of'being adjusted upwardly or downwardly along a path con-
strained by one or more channels defined by the mounting
strip 822 so as to transition among a variety of positions. In
each such position, the docking station 110 can be fixed
relative to the mounting strip 822. In some embodiments, the
docking station 110 is coupled with the mounting strip 822
via a mounting plate or a mounting bracket (not shown), the
position of which can be adjusted upwardly or downwardly
within the channels in any suitable manner.

In other embodiments, the docking station 110 may be
secured to a hospital bed (not shown), a mechanical arm (not
shown), or any other suitable object. In some embodiments, a
bottom surface of the docking station 110 is positioned at a
height of from about five feet to about six feet above a floor of
a hospital room so as to allow the patient monitor 122 to be
viewed easily and/or to avoid interference with other objects
in the room.

It will be understood by those having skill in the art that
many changes may be made to the details of the above-
described embodiments without departing from the underly-
ing principles of the invention. The scope of the present
invention should, therefore, be determined only by the fol-
lowing claims.

The invention claimed is:

1. A patient monitor system, comprising:

a plurality of docking stations, each docking station asso-

ciated with a respective patient monitoring location;
a portable patient monitor configured to be selectively
coupled with and selectively decoupled from the respec-
tive docking stations as a user transports the portable
patient monitor among the patient monitoring locations,
the portable patient monitor comprising:
a patient data acquisition unit for receiving patient data
signals from one or more sensors attached to a patient;
and
a processor for processing the patient data signals, the
processor configured to:
detect a coupling of the portable patient monitor to a
first docking station of the plurality of docking
stations, the first docking station being associated
with a first patient monitor location;

in response to a predetermined condition, prompt the
user to select one or more first default configuration
settings associated with the first patient monitor
location; and

in response to a first user selection, load the selected
one or more first default configuration settings into
the portable patient monitor,

wherein the predetermined condition comprises a
determination by the processor that the first patient
monitor location is a first non-transient hospital
ward,

wherein the processor is further configured to:
detect a coupling of the portable patient monitor to a

second docking station of the plurality of docking
stations, the second docking station being associ-
ated with a second patient monitor location;
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determine that the second patient monitor location is
a transient hospital ward where the patient is
expected to remain for a relatively short period of
time as compared to that spent in the first patient
monitor location; and

in response to the determination of the transient hos-
pital ward, maintain a current set of configuration
settings in disregard to one or more second default
settings, if any, associated with the second patient
monitor location, and

wherein the processor is further configured to:

detect a coupling of the portable patient monitor to a
third docking station of the plurality of docking
stations, the third docking station being associated
with a third patient monitor location;

determine that the third patient monitor location is a
second non-transient hospital ward;

in response to the determination that the third patient
monitor location is the second non-transient hospi-
tal ward, prompt the user to select one or more third
default configuration settings associated with the
third patient monitor location; and

in response to a second user selection, load the
selected one or more third default configuration
settings into the portable patient monitor.

2. The system of claim 1, wherein the predetermined con-
dition further comprises a determination by the processor that
a current set of configuration settings is different than the one
or more first default configuration settings.

3. The system of claim 1, wherein the predetermined con-
dition further comprises a determination by the processor that
the one or more first default configuration settings are
optional settings.

4. The system of claim 1, wherein the predetermined con-
dition further comprises a determination by the processor that
the portable patient monitor includes an unprotected setting
that conflicts with the one or more first default settings.

5. The system of claim 1, wherein the first docking station
comprises:

a power interface to provide power to the portable patient

monitor while coupled thereto; and

a memory device for storing the one or more first default

configuration settings corresponding to the first patient
monitoring location.

6. The system of claim 5, wherein the processor is config-
ured to load the selected one or more first default configura-
tion settings into the portable patient monitor directly from
the memory device in the first docking station.

7. The system of claim 1, wherein the first docking station
comprises:

a power interface to provide power to the portable patient

monitor while coupled thereto; and

anetwork interface to provide communication between the

portable patient monitor and a network server.

8. The system of claim 7, wherein the processor is further
configured to:

upon detection of the coupling of the portable patient

monitor to the first docking station, determine a unique
identification number associated with the first docking
station;

communicate the unique identification number to the net-

work server through the network interface; and

receive the one or more first default configuration settings

from the network server through the network interface.

9. The system of claim 8, wherein the unique identification
number is stored in a memory device within the first docking
station.
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10. The system of claim 8, wherein the unique identifica-
tion number is a media access control (MAC) address asso-
ciated with network interface.

11. The system of claim 8, wherein the portable patient
monitor receives the unique identification number from the
first docking station through a radio frequency identification
(RFID) tag.

12. The system of claim 1, wherein the processor is con-
figured to prompt the user by allowing the user to selectively
choose any number of the one or more first default configu-
ration settings for loading into the portable patient monitor.

13. The system of claim 1, wherein the portable patient
monitor further comprises a user control for associating a
current set of configuration settings with a coupled docking
station.

14. The system of claim 13, wherein a user selection of the
user control stores the current set of configuration settings
into a memory device within the coupled docking station.

15. The system of claim 13, wherein a user selection of the
user control stores the current set of configuration settings in
a network server and associates the coupled docking station
with the stored settings.

16. The system of claim 13, wherein at least one setting in
the current set of configuration settings is protected such that
a sufficient authorization level is required to change or ignore
the protected setting.

17. A method foruse by a patient monitor system including
aportable patient monitor and a plurality of docking stations,
the method comprising:

associating each of the plurality of docking stations with a

respective patient monitoring location;

receiving patient data signals into the portable patient

monitor from one or more sensors attached to a patient;
processing the patient data signals for display on the por-
table patient monitor;

detecting a coupling of the portable patient monitor to a

first docking station of the plurality of docking stations,
the first docking station being associated with a first
patient monitor location;

in response to a predetermined condition, prompting the

user to select one or more first default configuration
settings associated with the first patient monitor loca-
tion; and

inresponseto a first user selection, loading the selected one

or more first default configuration settings into the por-
table patient monitor,

wherein the predetermined condition comprises determin-

ing that the first patient monitor location is a first non-
transient hospital ward,

wherein the method further comprises:

detecting a coupling of the portable patient monitor to a
second docking station of the plurality of docking
stations, the second docking station being associated
with a second patient monitor location;

determining that the second patient monitor location is a
transient hospital ward where the patient is expected
to remain for a relatively short period of time as com-
pared to that spent in the first patient monitor location;
and

in response to the determination of the transient hospital
ward, maintaining a current set of configuration set-
tings in disregard to one or more second default set-
tings, if any, associated with the second patient moni-
tor location;

wherein the method further comprises:

detecting a coupling of the portable patient monitor to a
third docking station of the plurality of docking sta-
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tions, the third docking station being associated with
a third patient monitor location;

determining that the third patient monitor location is a
second non-transient hospital ward;

in response to the determination that the third patient
monitor location is the second non-transient hospital
ward, prompting the user to select one or more third
default configuration settings associated with the
third patient monitor location; and

in response to a second user selection, loading the
selected one or more third default configuration set-
tings into the portable patient monitor.

18. The method of claim 17, wherein the predetermined
condition further comprises determining that a current set of
configuration settings is different than the one or more first
default configuration settings.

19. The method of claim 17, wherein the predetermined
condition further comprises determining that the one or more
first default configuration settings are optional settings.

20. The method of claim 17, wherein the predetermined
condition further comprises determining that the portable
patient monitor includes an unprotected setting that conflicts
with the one or more first default settings.

21. The method of claim 17, further comprising:

provide power from the first docking station to the portable

patient monitor while coupled thereto; and

storing, in the first docking station, the one or more first

default configuration settings corresponding to the first
patient monitoring location.

22. The method of claim 21, further comprising loading the
selected one or more first default configuration settings into
the portable patient monitor directly from a memory device in
the first docking station.

23. The method of claim 17, further comprising:

upon detection of the coupling of the portable patient

monitor to the first docking station, determining a
unique identification number associated with the first
docking station;

communicating the unique identification number to a net-

work server through a network interface in the first dock-
ing station; and

receiving the one or more first default configuration set-

tings from the network server through the network inter-
face.

24. The method of claim 23, wherein the unique identifi-
cation number is stored in a memory device within the first
docking station.

25. The method of claim 23, wherein the unique identifi-
cation number is a media access control (MAC) address asso-
ciated with network interface.

26. The method of claim 23, further comprising receiving
the unique identification number at the portable patient moni-
tor from the first docking station through a radio frequency
identification (RFID) tag.
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27. The method of claim 17, further comprising prompting
the user by allowing the user to selectively choose any num-
ber of the one or more first default configuration settings for
loading into the portable patient monitor.
28. A patient monitor system including a portable patient
monitor and a plurality of docking stations, the system com-
prising:
means for associating each of the plurality of docking
stations with a respective patient monitoring location;

means for receiving patient data signals into the portable
patient monitor from one or more sensors attached to a
patient;

means for processing the patient data signals for display on

the portable patient monitor;

means for detecting a coupling of the portable patient

monitor to a first docking station of the plurality of
docking stations, the first docking station being associ-
ated with a first patient monitor location;

means for prompting, in response to determining that the

first patient monitor location is a first non-transient hos-
pital ward, the user to select one or more first default
configuration settings associated with the first patient
monitor location;

means for loading, in response to a first user selection, the

selected one or more first default configuration settings
into the portable patient monitor;

means for detecting a coupling of the portable patient

monitor to a second docking station of the plurality of
docking stations, the second docking station being asso-
ciated with a second patient monitor location;

means for determining that the second patient monitor

location is a transient hospital ward where the patient is
expected to remain for a relatively short period of time as
compared to that spent in the first patient monitor loca-
tion;

means for maintaining, in response to the determination of

the transient hospital ward, a current set of configuration
settings in disregard to one or more second default set-
tings, if any, associated with the second patient monitor
location;

means for detecting a coupling of the portable patient

monitor to a third docking station of the plurality of
docking stations, the third docking station being associ-
ated with a third patient monitor location;

means for determining that the third patient monitor loca-

tion is a second non-transient hospital ward;

means for prompting, in response to the determination that

the third patient monitor location is the second non-
transient hospital ward, the user to select one or more
third default configuration settings associated with the
third patient monitor location; and

means for loading, in response to a second user selection,

the selected one or more third default configuration set-
tings into the portable patient monitor.
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